James G ray died on 14 December 1975 in his home at King's Field in Cambridge. It may be difficult today to realize fully the extent to which he has influenced the course of biology, notably in Great Britain, during the first half of this century. When he first appeared on the scene as a student-and his first publication dates back to 1911-comparative morphologists and embryologists were the dominant breed. They were still basking in the glory of the Darwinian era, and were still hammering home, through much detailed evidence, support for the theory of an evolutionary relationship of living organisms, a theory which by then had been, in outline at least, almost universally accepted. The taxonomic order which was being created by fitting each species into the proper pigeon hole of its pedigree was, no doubt, a laudable exercise-if for no better reason than the one given by Mount Everest climbers for their endeavours. To a man of an impatient disposition, like James Gray, it became clear that in view of the very large number of known species many more generations of scientists could be kept occupied as sedate, taxonomic filing clerks by painstaking description and comparison of structures. This sort of existence was not for him; it lacked the excitement of discovery, and was not likely to make the principles or mechanisms underlying the process of evolution any more plausible. With his characteristic lucidity he took a broad view of the biological scene before him, and expressed what he saw without too much reverence to tradition:
'. . . the central theme in zoological thought has been Evolution and whatever be the mechanisms whereby one species has given rise to others we may be quite sure that the processes involved are essentially of a dynamic nature; the potentialities of the organism and the nature of its environment have operated together to produce new and varied forms of life' (James Gray, Experimental cytology).
From such observations he concluded early on that a shift of emphasis was desirable in biological research if the evolutionary process was to be more fully understood. He saw two main requirements: (i) there was a need to study func tion from a comparative viewpoint: ('Any real insight into the causes of Evolu tion involves a study of function . . . '); (ii) there was a need to align biology with the exact sciences: ('The concepts of Evolution will remain vague and indefinite until we have established units of measurement which will enable us to orientate the facts to one another on a quantitative basis . . . those units which have proved satisfactory in the inanimate world'). While advocating the need for a new approach and for exact methods, Gray has always laid stress on the fact that the study of the intrinsic potentialities of living matter is without parallel in the inanimate world. Therefore, he urges: '. . . biology must be the mistress and not the servant of physics and chemistry' . . . 'must not force the wine of life into bottles which were designed for use in the simpler and less intoxi cating fields of chemical science'.
Others may have recognized the need for reorientation in biology, but there were not many who were so well qualified as James Gray to create the right kind of intellectual climate and physical environment for the new biology. With the full vigour of his own dynamic personality he has pursued and promoted functional or 'experimental' zoology for over 50 years, as a highly productive research worker, as teacher, as administrator, as editor of the Journal of Experi mental B i o l o g y , and in many unobtrusive ways, rarely divulged even to those close to him.
Gray's original work and his publications fall quite clearly into two main groups. The first, cytological phase covers the period until about 1932, and culmi nates with the publication of his books Ciliary movement (1928) , and Experimental cytology (1931) . In the second phase he is dealing mostly with problems of animal locomotion, summarized in his books How animals move (1953) , and Animal locomotion (1968) . On rare occasions only could he be persuaded to undertake excursions into more general philosophical fields, for he was no demonstrative extrovert.
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Biographical Memoirs
Family and education
It must have been a strange set of circumstances which made the young James Gray elect an academic career and develop such passionate interest in biology, for there was no academic tradition in his family, nor was there a strong empha sis on science in any of the schools he attended.
James Gray was born in London on 14 October 1891. Both his parents were Scottish; his father was head of an engineering company. James was first sent to the Stationers' Company's School in Hornsey (1901 Hornsey ( -1905 , and subsequently to Merchant Taylors ' School (1905 ' School ( -1909 . It is characteristic of him that in these earliest schooldays some friendships were forged which were to last a whole life time. At school he took a rather detached view of most subjects of a curriculum which was largely designed to improve the minds of sons of business men. He was also indifferent towards the much cherished cult of sport. While the majority of his schoolmates eventually opted for a career in the city, army, church or classics, James and three like-minded pupils took advantage of a new-fangled experiment at Merchant Taylors' which consisted in the appointment of two young science masters, Mr Lord, a botanist from Oxford, and Mr Simpson, a Cambridge chemist. In later years James Gray often spoke warmly of these two members of staff who had first fired his imagination and had laid a sound foundation to his future scientific outlook.
They must indeed have been two remarkable men who pioneered this experi ment in science education, judging from the success in later life of the first, small batch of sixth formers that emerged in 1909. In that year James Gray won a Foundation Scholarship to King's College, Cambridge. Another, Alan (later Sir Alan) Drury, won a scholarship to Gonville and Caius College and became Director of the Lister Institute. A third, David (later Sir David) Roseway, was awarded a scholarship by Christ's College, Cambridge; he had a distinguished career in the Civil Service and became a renowned amateur botanist. We have it on the authority of Sir Alan Drury that James Gray was able to assimilate and collate scientific matters with far greater ease than any of the others and, unlike the rest, did not even appear to have to work for it.
At home James and his elder sister were brought up strictly but with kind ness, and the respect for the elder generation which was instilled in the children never entirely wore off. Even in later years, despite a close attachment, James could never bring himself to bridge completely the generation gap between his father and himself. Gray pere was obviously proud of his son's academic achievements and honours, but whenever he expressed the wish to have his curiosity satisfied as to what this scientific work was all about, James seemed peculiarly inhibited to 'instruct' father about the mysteries of science. Fortu nately on such occasions his ability to see the funny side of a situation and his well-developed sense of humour came to the rescue. For the old man had to turn to his non-scientific daughter-in-law for information, and together they pro ceeded to construe a picture of science, which, according to James, 'deserved to win the Nobel Prize for its sheer imaginative beauty'. Despite his southern birthplace and permanent residence in Cambridge, James Gray retained very close links with Scotland throughout his life. He took every opportunity to visit the ancestral land, for holidays, seeing relatives, fishing and walking the hills. Later he added visits in a professional capacity such as advising on salmon research, on marine biology, inspecting fish passes, or a spell of active research at a biological station.
When in 1909 James Gray took up his Foundation Scholarship at King's College, Cambridge, Montague James was the Provost. He, and the recently appointed Professor of Zoology, Stanley Gardiner, appear to have recognized at an early stage that here was a young man of promise. Together with the physiologist Sir Joseph Bar croft they helped him find his feet in a new environ ment and have throughout greatly influenced his career. Both academically and socially Gray took to Cambridge like a duck to water. There are photographs on record showing the tall, slim student engaged in various college activitieseven propelling a King's College rowing boat. But the excitement and challenge of his scientific studies came first. As expected, in the examinations he was placed in the first class in Part I of the Natural Sciences Tripos (1911), and in the first class in Part II (Zoology) 1913, winning the Frank Smart Prize as the outstand ing zoology student of the year. Among his teachers the man who more than anyone else guided him in his studies towards the ultimate subject of his choice was the cytologist and embryologist Leonard Doncaster. Within two years of the arrival of the freshman in Cambridge their first joint paper appeared in print, reporting on 'Cytological observations of crossfertilized echinoderm eggs.' Soon other publications followed. The experimental work on living echinoderm eggs and spermatozoa required visits to marine biological stations, and the great variety of marine animals made a deep impression on the young zoologist. The fascination of watching aquatic animals in their natural environ ment has remained with Gray throughout his life, and has been the starting point of many of his later investigations. Professor Gardiner, himself an addict of the sea, encouraged this trend, even though his own scientific interests were rather far removed from those of Gray's. James Gray has always generously acknow ledged his indebtedness to Stanley Gardiner 'as a man of wide scientific vision, whose influence was felt far beyond the limits of his own research interests'. Although himself no physiologist, Gardiner in his teaching had tried to show that animal form could acquire new significance when considered in relation to function; also his general attitude towards young men of science was that they should be given the chance to think for themselves. In both these respects James Gray seems to have modelled himself on Gardiner.
After his Part II examination James Gray was awarded a Balfour Studentship which enabled him to continue his research during a visit to the Stazione Zoologica in Naples where he worked from September 1913 to April 1914. During these formative years he began to develop his ideas about the role of the cell membrane as the regulatory boundry for the processes between the proto plasm of the cell and the environment. In Naples he worked on the change in electrical conductivity which accompanies the fertilization of echinoderm eggs, and it was on this subject that he delivered his first important lecture before the Royal Society in 1914. All seemed to be set for a smooth and successful scientific career. But this was not to be.
W ar service
World War I was not a topic James Gray liked to talk about. He served throughout, with great distinction, in the Queen's Royal West Surrey Regiment. He saw overseas service in France and Palestine, and riding with Allenby into Jerusalem seems to have been one of the pleasanter recollections of the period. Captain Gray emerged from the war with the Military Cross and the French 'Croix de Guerre avec Palme'. Both citations speak, as citations often do, of 'son rare courage et son parfait mepris du danger . . .' etc. When questioned about the events he was reluctant to elaborate beyond saying: 'We all did our bit', or that 'Palestine was all right, but France was sometimes a bit grim'. What is clear is that the French decoration meant a great deal to James Gray. It had been pinned on him on the field of battle by Marechal Foch in person, and the citation bears the signature of Marechal Petain. There can be no doubt that James Gray was a brave man, but also that for some time to come the war experience brought in its wake phases of depression. When he married Norah Christine King in 1921, he and his wife revisited the battlefields and agreed not to mention the subject in future. Close friends learned to do likewise.
It should like to arrange for him to have a year at pure research.-I can find the necessary grant I think for I want him to go to the very top of the tree as rapidly as possible and I know he has the ability, the determination and the personal characters which help. I may say to you that he has the very best brain of any man I have ever had to deal with in my subject and I shall not be content until I have seen him go in science far beyond where I can reach.
_r . , Yours sincerely 13/11/18.
[Sgd] J. Stanley Gardiner.
Cambridge career
When it was all over Gray returned to Cambridge, to his Fellowship in King's College and to the Department of Zoology. He enjoyed both these roles. On the one hand, in his college duties he kept in touch with the 'grass roots', the students, for he was made Dean of the College, and later College Lecturer and Director of Studies in Natural Sciences. He took immense trouble over his student flock, and during this period established close and lasting links with many a grateful young man. In college he also found the stimulating contact with senior colleagues and friends from other branches of science and from other faculties. During such social occasions James Gray was very good company indeed.
On the other hand, there was the Department of Zoology, and the thrills of active research. Stanley Gardiner had given each returning member of the staff a full year's freedom from teaching, encouraging them to develop their own research interests, and James Gray made full use of this generosity. On expiry of the Balfour Studentship he was promoted first to the post of University Demonstrator and later to Lecturer. This meant a greater involve ment with university teaching. Eventually it became clear that college and university duties together were becoming an intolerable burden even for a man of Gray's energy and drive; his research was still his main interest. After a lot of heartsearching he opted for the Department of Zoology and research, and began to prune his college commitments.
Editor of the Journal of Experimental Biology
The attempt to cut down on outside duties seems to have been just another amputation of Hydra's head. Gray never shirked a new commitment, either within the University or outside, provided he was convinced that the enterprise could lead to important developments. He had persuaded the Cambridge Philo sophical Society to divide its Proceedings into Physical and Biological Sections, and had to pay the usual penalty of the proposer of an innovation by being made the editor of the Biological Proceedings. In accepting this position he saw an opportunity to publish and encourage the work of 'experimental zoologists', for whom there was at that time no journal, and often little sympathy from the older generation of zoologists. As Professor C. F. A. Pantin has said of that period:
'Today we so naturally take for granted a broad view of the content of zoology that it is not easy to recapture the old atmosphere of dissension and bitterness about the scope of science. . . . For many years "experi mental biology" was treated by many as a bastard science outside the pale of pure evolutionary morphology whose boundaries-curiously-were con sidered to be coterminous with those of zoology itself.'
The Biological Proceedings under Gray's editorship served to a large extent as a platform for a small, but active group of experimental zoologists at Cambridge, and as such it was a great success. However, another group of biologists with similar motives had also launched a journal, The British Journal of Experimental Biology, with Professor F. A. E. Crew as managing editor. In 1923 they had also laid the seeds for the formation of a 'British Association of Experimental Biologists'. While the Association flourished from its inception, the journal soon ran into difficulties, partly financial and partly through competition for publica tion material with the Biological Proceedings in Cambridge. Gray was deeply involved in this dilemma, and at the same time he saw a great chance to promote the subject which was close to his heart. With a small group of like-minded zoologists he turned for advice to Dr G. P. Bidder, with whom he shared a love for all creatures marine, and for whose worldly wisdom he had the greatest respect. Their brain child was the formation of a 'Company of Biologists Limited', with a number of biologists as shareholders owning the journal. In the presence of an unsympathetic scientific establishment it was clear that the new experimental science and the new British Journal of Experimental Biology had to set themselves high standards if they were to survive. The affairs of the journal when it had first come into existence had been managed by a board. Now it was felt, as Carl Pantin put it, that for such a journal 'that latter-day nautical curiosity, the "steering-committee" was a wholly unsuitable substitute for an editor; provided an editor with really wide knowledge and with sagacity could be found'. The young 'Demonstrator in Comparative Anatomy' (!), James Gray, was generally acclaimed as the outstanding personality in British experi mental zoology. He had been a success as editor of the local Cambridge Biologi cal Proceedings and was the obvious choice for a national scientific journal. When a few years later the word 'British' was omitted from the title of the journal, it was only a belated recognition of the fact that under his editorship the J. E. B. had acquired a high international reputation. Gray had no editorial board either at his elbow or round his neck and that is how he liked it best. He had a large circle of scientific friends and colleagues to whom he could turn for advice, and whom he used as referees when the need arose. Once a referee had reported his decision, Gray could be very curt with enraged authors whose manuscripts had been rejected. 'The referee has reported unfavourably, and I can have no further argument' was the standard reply over the telephone-but this did not reveal the fact that often a voluminous correspondence and long discussions about the merits and demerits of the manuscript had preceded the decision. 'Gray's control over the journal was that of a wise and beneficent autocrat. . . . He could be warmly encouraging to the young, but could also say "no" firmly and finally when necessary.'
Reader in Experimental Zoology
In 1931 James Gray was made Reader in the University and he chose the title 'Reader in Experimental Zoology'. Although his name is frequently asso ciated in people's minds with the term 'experimental zoology', he himself attached no undue significance to it; he inherited rather than invented it. His attitude is explained in the introduction to his Experimental cytology (1931) :
'The so-called "experimental outlook" is really a misnomer, for there is no peculiar virtue in experiment as such. The crucial point is whether or not we feel that an analytical study is more useful, for the time being, than the inductive morphology of the past century.' Gray has never been interested in terminological niceties, as long as people understood what was meant. He thus accepted and used the term 'experimental biology' 'without stirring too vigorously in the embers of sterile controversy' as to what constitutes an experiment. But the orderly analysis of facts, in what were then the generally accepted experimental sciences, physics and chemistry, impressed him greatly, and he felt that biologists should emulate them. Therefore at every opportunity he has tried to foster interdisciplinary cooperation. At the same time, while he had a contempt for 'anecdotal' science, he also kept remind ing us that 'We tend to forget that the greatest contribution which zoology has ever made to human thought was not the result of a specialized enquiry'.
In 1928-29 the 'Reader in Experimental Zoology' took sabbatical leave, and went to the United States where there were many biologists with similar aspirations. This trip turned out to be of great value in almost every respect. Personally Gray seems to have enjoyed every minute of it and he made many friends. The hearty welcome which he received everywhere he went relaxed his somewhat stern and reserved manner. A spell of work in Wood's Hole and visits to other laboratories were scientifically most stimulating, and led to many subsequent transatlantic interchanges of ideas and visits. Quite obviously in a very short time Gray had made an impact on the American scene. One other event occurred at that time which gave him immense pleasure: in 1929 he was elected Fellow of the Royal Society.
However, it was difficult to avoid one depressing thought: in the U.S.A. Gray found many modern, purpose-built and well equipped laboratories, where as Cambridge could only boast of a Department of Zoology that had been adapted rather than designed. Originally it had cleaved off from Medicine, and was transformed into a Department of Zoology and Comparative Anatomy with a Museum as its centre piece. Encumbered by its faunistic-morphological heri tage, it was surprising that 'experimental zoology' could develop at all in the slightly unsavoury atmosphere of an archaic museum which pervaded most research rooms. History does not relate how such thoughts may have filtered through to the Rockefeller Foundation, which had generously sponsored Gray's visit to the U.S.A. However, it seems that some feelers were put out, some discussions took place, and eventually Gray returned to Cambridge with a tenta tive offer of financial help for the establishment of a Sub-department of Experi mental Zoology. Unfortunately the situation was complicated by the fact that the University in Cambridge was committed to build a University Library before diverting any of its funds to another building project. In the negotiations that followed Gardiner and Gray showed themselves to be a formidable team of negotiators. With skill, charm and ingenuity all obstacles were overcome, and with additional support from Government and private benefactions a very substantial reconstruction plan for the Department of Zoology was agreed upon. At this stage Gardiner, with characteristic unselfishness, retired into the back ground, and left all the detailed planning of the new building to Gray. Previ ously Gray had often referred to Sir William Hardy's picture of the ideal biological laboratory: 'It should have three floors-a ground floor for molecular physics, a first floor for biophysics, and a top floor for cell mechanics.' When he came face to face with the reality of putting up a biological laboratory, Gray had the wisdom to recognize that the time was not ripe for what he had considered as an ideal. He also saw certain shortcomings and limitations in this ideal, and being a man with an eminently practical outlook he preferred to build on existing foundations of science. The building, when it was completed in 1934, had General Zoology on the first floor, a Sub-department of Experimental Zoology on the second and a Sub-department of Entomology on the third. In continuous close contact with the architects, Gray had put in a great deal of thought and hard work into the planning of the new building and all its services and equipment. The end result was a Department of Zoology that was func tional, pleasing and adaptable. This last feature seemed of particular importance, for, as Stanley Gardiner said in the opening address: 'The University has erected a Department of Zoology peculiarly well equipped for the more modern lines of research, but who can foretell either the position or the direction that any science will take as time rolls on.'
Professor of Z oology
It is not quite clear to the writer of this memoir by what procedure a vacant chair within the University of Cambridge was filled by the time the rebuilding of the Department of Zoology had been completed and a period of great expan sion had begun. If any Committee of Electors to Professorships existed at that time Stanley Gardiner must have felt in complete control. He himself had been elected to the chair under statutes which did not stipulate retirement at a specific age, and now he kept assuring everyone who wanted to know that Gray was going to succeed him. Indeed, in 1937 he retired voluntarily and James Gray was duly elected. This event surprised nobody. He was a man of exceptional qualities, with a strong sense of purpose and direction, and the department soon began to bear the stamp of his personality. He had resolved early on that the three principal occupations of the Professor of Zoology were to be Research, Teaching and Administration-in that order of priority. Gray was utterly convinced that the greatness of a department was directly related to the research output of its staff, and he had the ambition that his department should become a great one. The qualities he was looking for in staff and in research students were their scientific curiosity, and an ability to formulate the right sort of questions. He soon galvanized everyone around him into activity, and the department grew in size and stature. Size of staff seemed important so as to provide a certain density of research workers who had common interests, spoke the same language and could stimulate each other with their ideas. This led to a corporate existence and a cohesion rarely achieved in a department of that size. Gray consciously fostered this trend in informal talks, in discussions in the tea room, at seminars and staff meetings.
There is no good yardstick to measure the stature of a department, but some indication can be gained from the fact that at its peak Gray had nine Fellows of the Royal Society working it it, and there is an impressive list of his pupils who became Heads of Departments, Vice-Chancellors or held other high office. Gray had a great capacity for work and a high degree of self-discipline. He was always accessible and ready to advise and help, but as the department grew larger he found it necessary to impose a routine upon himself: the mornings until 11 a.m. were devoted to administrative matters; the rest of the day was earmarked for research, and the evenings to preparation of teaching. However, as time went on it became more and more difficult to adhere to a planned works programme because of unexpected visitors, committees and other interruptions. Gray began to develop a deliberate prickliness as a defence mechanism against unwanted intruders. He had a natural authority and left no one in doubt as to what matters he regarded as trivial, but often the grim countenance changed into a naughty grin the moment the door had closed behind a disturbing visitor. On the other hand, he could also be roused to a great and genuine fury by those whom he considered as thick-skinned or ill-mannered, and of these very few bothered him again.
Research
In his student days Gray had become deeply involved in problems of cell mechanics. He believed that a proper understanding of the processes of fertiliza tion, of the mechanisms of cell division and growth, of cell movement and the effect of environmental electrolytes would help to clarify many of life's mysteries. He always liked to consider the properties of living matter against the background of first principles of physics and chemistry; the Second Law of Thermodynamics and Newton's laws figure prominently in his writings. His technique did not depend so much on clever things he could do with his hands, as on the fact that he was prepared to sacrifice a lot of time and thought on the planning of an experiment that would eventually produce meaningful results. However, he was probably one of the first to make extensive use of cinematography and the stroboflash in cytological research, and the film technique with all its later modifications and refinements has remained one of his favourite methods long after he had given up research in cell mechanics.
Many of Gray's colleagues have been puzzled by the fact that, after 20 years of productive work in this field, he should have suddenly dropped the subject and turned to the study of animal locomotion. However, it must be realized that this apparent change in interest occurred shortly after he had summarized existing knowledge in his masterly Text-hook of experimental cytology. In writing it he had become aware that progress in this field was slowing down, largely because of technical limitations which existed at that time, and which a biologist was not qualified to solve. Modern techniques like electron microscopy, auto radiography and others were still the distant dream of a few. Gray decided to shelve cytological problems and await a technical breakthrough. At the same time in his studies on cell motility, notably ciliary and flagellar movement, he had been struck by the fact that similar movements occurred at the macroscopic level, and hence were more accessible to observation. He became intrigued by the scale effect of analogous movements, i.e. the relation of locomotion to the size of animals, as revealed by comparison of an undulating spermatozoan and a swimming eel, or a trout, a dolphin and a whale. From that time onwards Reynolds number figures prominently in his papers on propulsion of aquatic animals. But whether he studied aquatic, terrestrial or aerial locomotion, he always began by looking at the animal machinery with the eyes of an engineer and then proceeded to examine its neuromuscular nature, for, as he said: 'We cannot hope to analyse the physiological properties of a locomotory mechanism until we have a complete and accurate picture of all the forces acting on the body during each phase of its motion' (Croonian Lecture, 1939) .
On the whole it was a great pleasure to collaborate with him and share in his obvious delight when an experiment produced clear-cut results. On occasions, however, he could be exasperating by his impatience, such as his insistence of having a research film projected and ruined before it had been given a chance to dry, to the dismay of his faithful assistant, K. C. Williamson. At other times his patience seemed infinite, and he could sit and prod a preparation for hours, long after all outside observers had written it off as completely and irreversibly moribund. But he always seemed to know exactly when the moment had come to stop experimenting and start writing up the results, for he was wise enough to know that no experimental study is ever complete. He had a wonderful fund of expressions for a careful formulation of his conclusions: 'These results tend to suggest. . .', 'The simplest, but not necessarily the correct explanation of this phenomenon is . . .'.
T eaching
Gray took his teaching stint very seriously. In private life he was a masterful story teller, full of the happy turn of phrase. It is therefore not surprising that he has given many superb lectures. He was always easy to listen to and always seemed to know exactly the level of comprehension of his audience. Sometimes he seemed surprised at his own success, when, as he said, all he did was try to explain aloud to himself the intricacies of a problem and to look at it from different angles. A special feature of his lectures were frequent demonstrations, either with living animals or mechanical models. Although he was entertaining and knew that he could always produce a chuckle in his audience, he said that he envied those of his colleagues who at any moment could provoke an explosive burst of laughter. Yet there was more substance in his lectures than the easy presentation suggested-as many students discovered when they went over their lecture notes. He had a great gift to abstract a problem and condense the basic idea into a diagram, but he constantly warned against over-simplification: 'It is all too easy to over-simplify a problem and to ignore the fundamental properties of living matter: it is all too easy to make artificial pearls and cast them before appreciative swine' (Gray, The Mechanical View of Life, Presiden tial Address, Section D, British Association, 1933).
A dministration
Long before it was formulated, Gray appears to have been aware of the dangers implicit in Parkinson's law. Under him the Department of Zoology in Cambridge grew into the largest zoology department certainly in the U.K.-probably in Europe, yet Gray's administrative staff was very small indeed. It consisted of the Chief Assistant, Mr G. A. Drury, who was also in charge of the office, and Gray's personal secretary, Mr J. F. Henderson, who occupied a room adjacent to his own. Only after prolonged negotiations with the General Board was a Departmental Secretary eventually appointed in the post-war period. Gray resisted pleas from his staff that a departmental typist be appointed with the argument that too many unnecessary letters were being written anyway.
Important matters Gray kept firmly under his personal control, but he had a great talent to delegate, and to involve younger members of the staff in the running of the department. In this respect he was an ideal boss, for he did not interfere once he had asked someone to undertake a duty-he just watched from a distance. Although he liked to call himself a Gladstonian Liberal, any one who has seen him in action in a committee, or as chairman of a committee, will have realized that several interpretations of the term 'liberal' are possible. He certainly showed a great shrewdness in guiding a committee, dropping a controversial point in the discussion, reintroducing it again at a later stage until he got his way, and no one was quite sure in the end whether it was by seemingly democratic means, by gentle persuasion or by sheer strength of personality.
Public service
Gray had great powers of concentration; he could switch rapidly and with out losing his habitual lucidity-from research to departmental or university matters, or to one of his many public commitments. Surprising though it may sound, he lived another very full life outside Cambridge. He served on the Advisory Committee on Fishery Research since 1932 and became its Chairman (1949-65); he also served on its parent body, the Development Commission None of these commitments were undertaken lightly or regarded as mere formalities. Gray had a deep and lasting interest in the aims and programmes of all the institutions, and, apart from committee work, it involved him in a great deal of travelling, inspecting, advising and criticizing.
H onours and distinctions
For his academic achievements and public work James Gray received many honours and distinctions. He was not a man given to show his feelings, but he was obviously pleased by every sign of being appreciated, perhaps by no other more than by the award of the Royal Medal of the Royal Society in 1948. The Universities of Aberdeen and Edinburgh conferred on him the Hon. Ll.D., and Durham, Manchester and Wales the Hon. D.Sc. For his public work he was made a C.B.E. in 1946 and was knighted in 1954. But Gray also received a more personal display of appreciation from his many friends and colleagues all over the world; when before his retirement it was planned to commission a bust of Gray from Epstein for the Cambridge Department, the circulated list was soon oversubscribed. The meeting between the artist and the scientist, which some had feared, turned out to be a happy one, and Epstein considered the finished product as one of his best. The unveiling of the bust in the departmental library was a memorable occasion; seeing so many faces from the past seemed to touch Gray and inspired him to an address, sparkling with wit and good humour, which few of those present will forget. In 1961, after his retirement, Gray was honoured in a more intimate way by a small group of his closer friends and collaborators through a Festschrift entitled From cell to organismand, above all, by a dinner party of most remarkable quality. It was a good party!
Private life
Thus James Gray lived a very full and very hectic life, and one was inclined to wonder how he managed to survive it all so cheerfully and so long, until one experienced the warm hospitality of King's Field, his much cherished home, and until one met Norah Gray, who was always ready to smooth his path. There was a time when no biological gathering in Cambridge would be com plete without one of those delightfully relaxed parties in the picturesque setting of the King's Field garden. Here also many friends, many members of the department and distinguished visitors were entertained within the family circle, and here his son and daughter grew up. The family's vacations were usually spent either in Scotland or near Plymouth, within reach of biological laboratories. But after his retirement Sir James and Lady Gray decided in 1963 to go on a trip to East Africa. They were both thrilled to see the big game in its natural environment, but unfortunately the visit ended in a tragedy through a motoring accident in which James Gray was badly hurt. When he returned to England his mobility was much impaired and he was frequently in pain. Even though his health was gradually declining, he continued to take an interest in all that had interested him before. He read a lot, mostly about Scotland and about natural history, and when friends and colleagues dropped in he was anxious to know what was happening in the world of science. In September 1975 an International Symposium on 'Scale effects in animal locomotion' was held in Cambridge. Members of the Symposium collectively signed and sent 'Warm greetings to the Doyen of Animal Locomotion, Sir James Gray'. He was deeply moved as he examined the long list of familiar names and enquired what each was doing. Nursed with great devotion to the end by Lady Gray, he died peacefully three months later. 
